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QUESTION ONE (COMPULSORY) [30 MARKS]

a. Explain any TWO reasons of studying concepts of programming languages. [2 marks]

b.Why is it necessary for one to understand the history of programming languages before learning

o

h.

the principles of programming languages? [2 marks]

_ Discuss the following concepts in relation to principles of programming languages:

i. Programming domain [2 marks]
ii. Language cvaluation criteria [2 marks]
iii. Language design [2 marks]

How does the execution of a machine code program on a von Neumann architecture computer
occur? [3 marks]

Explain TWO programming language deficiencies that were discovered as a result of the
research in software development in the 1970s? [2 marks]
Explain briefly the THREE fundamental [catures of an object-oriented programming
language? [3 marks]
Describe the two levels of use of operational semantics. Why can machine languages not be
used to define statements in operational semantics? [4 marks]
Some programming languages — for cxample, Java -—have used the semicolon to terminate
statements, while Pascal uses it to scparate statements. Which of these, in your opinion, is most
natural and least likely to result in syntax crrors? Justify your answer. [4 marks]

Many contemporary languages allow two kinds of comments: one in which delimiters arc used
on both ends (multiple-linc comments). and onc in which a delimiter marks only the beginning
of the comment (one line comments). Discuss the advantages and disadvantages of each of
these with respect to design criteria. [4 marks|
Languages continually evolve. What sort ol restrictions do you think are appropriate for
changes in programming languages? Compare your answers with the evolution of C++.

[4 marks]
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QUESTION TWO [20 MARKS]

What is the meaning of lexeme and token as used in programming? [2 marks]

Explain the role and the use of in a programming language :

i.  Variables [2 marks]
ii.  User-Defined Types [2 marks]
iii.  Pointers [2 marks]

Conventionally, all language developments require mastery of grammar or syntax. In which
form is the programming language syntax commonly described? [3 marks]|
Discuss the following natation’s or formal way of descripting the syntax pointing out their

respective evaluation criteria;

i.  Operational Semantics [3 marks]
ii. Axiomatic Semantics |3 marks]
jiii. Denotation Semantics [3 marks]

QUESTION THREE [20 MARKS]
Why is it useful for a programmer to have some background in language design, even though
he/she may never actually design a programming language? ' [2 marks]
Explain the meaning of a Jeft-recursive grammar and an ambiguous grammar. [4 marks]
What is the difference between total correetness and partial correctness with regard to loop
termination? [4 marks]
Explain the preconditions and post-conditions of a given statement mean in axiomatic
semantics. [2 marks]
The two mathematical models of language description are generation and recognition.
Describe how each can define the syntax of a programming language. [4 marks]

Using the grammar, show a parsc trec and a leftmost derivation for each of the following

statements: A=A * (B +(C*A)) [4 marks]
What arc the reasons why using BNI is advantagcous over using an informal syntax
description? [2 marks]
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QUESTION FOUR [20 MARKS]

Give a definition of two-way and multiple-way sclectors. [3 marks]
What are the different grammar symbols for formal languages? [2 marks]
Describe briefly the three approaches to building a lexical analyzer. [3 marks]
Why are named constants uscd, rather than numbers, for token codes? [2 marks]

Describe the complexity of parsing algorithms and explain the two distinct goals of syntax
analysis? [4 marks]
Explain the concept of type checking. type compatibility and strong typing as used in the

study of programming languagcs. [6 marks]

QUESTION FIVE [20 MARKS]

Differentiate between declarative and imperative programming approaches or style with
examples in each case.

[4 marks]
What TWO things must be defined for cach language entity in order to construct a denotation
description of the language? _ [2 marks]
Compare the string manipulation capabilitics of the class libraries of C++, Java, and C#.

[3 marks]
Discuss THREE key feature that differentiate object oriented programming approach from
procedure oriented programming approach. [3 marks]
Using the structures parent(X. Y), male(X). and female(X), write a structurc that defines
mother(X, Y). |4 marks]
Discuss any three criteria that is used when cvaluating a programming language and

differentiate between total correctness and partial correctness. [4 marks]

Page 4 o' 4



